Hubener (1925) and Thomsen (1927a and b, 1928) were the first to report that erythrocytes from old blood samples might sometimes be agglutinated by sera irrespective of their blood groups; in other words, they become panagglutinable. Friedenreich (1930) demonstrated that this phenomenon, which may be a cause of error in blood grouping, was due to contamination of the blood with certain enzymeproducing bacteria which cause a new agglutinogen, " T," to appear at the red cell surface and it reacts with an agglutinin " T " present in all adult sera; it is apparently absent in newborn sera. The transformation process is generally known as the Hubener-Thomsen-Friedenreich phenomenon. The T antibody is a specific cold agglutinin which is adsorbed by " changed" cells only. It exists apart from the other known specific antibodies. Friedenreich (1930) isolated two coryneform bacteria, " M " and " J," from old blood samples. Panagglutinability was induced either by direct inoculation of blood or with culture filtrates of these bacteria. Friedenreich also found that an enzyme with a similar action was produced by some strains of Vibrio, including Vibrio cholerae, and also by a strain of the Coccobacillus pierantonii. Other bacteria were added by later investigators, e.g., some strains of actinomycetes, especially among the acid-forming groups (von Magnus, 1936 ), a Gram-positive coccus (Terada, 1936) , a Gramnegative coccobacillus (Kossovitch and Chabaud, 1938) , a corynebacterium similar to the Orla-Jensen type, the Corynebacterium H (Hektoenii) (Davidson and Toharsky, 1940, 1942) , and Cl. welchii, Vibrio proteus, pneumococci of all types, and some species of streptococci and staphylococci (Chu, 1948) .
Viruses of the mumps-influenza group are also capable of forming a T antigen (Burnet, McCrea, and Stone, 1946; Stone, 1947; Chu and Coombs, 1947) and, finally, the same effect results from treatment with snake venom (Briody, unpublished data) , potassium periodate (Stewart, 1949; Moskowitz and Treffers, 1950) , and also with trypsin under certain conditions (Rosenthal and Schwartz, 1951) .
A similar phenomenon occurring in vivo has been less frequently observed. This is polyagglutinability of the red cells. Twelve well-documented cases have been described in the literature (Table I) . In none of them was there convincing evidence that bacterial infection caused the polyagglutinability in vivo.
A further case, in which an organism was isolated from the urine of the patient which was able to render red blood cells panagglutinable in vitro, is described in this paper.
Case History H.B., aged 25, was healthy until 1943. He then suffered from appendicitis and scarlatina. In 1946 he developed symptoms of pyelitis and was treated with sulphonamides. In the same year he was admitted to hospital at Djakarta because of amoebiasis and orchitis, probably following epidemic parotitis. Bky March, 1947 , he had recovered. From April, 1947 , onwards he has suffered from a relapsing infection of the urinary passages. This had been treated occasionally with sulphonamides, but without lasting effect. Pyelograms showed no abnormality, and cultures and guinea-pig inoculations were negative for tuberculosis.
A diagnosis of benign but persistent urinary infection, probably with prostatitis, was made. In June, 1951, the red blood cells were found to be polyagglutinable.
Serology and Urine Culture.-Till June 22, 1951, the patient's red blood cells (group A1), containing a strong A antigen, had been regularly used as test erythrocytes for blood group determinations without giving abnormal results. On this date, however, it was found that they were agglutinated by nearly all sera of the same blood group and also by AB sera. An investigation of the exact frequency was not made at that time, but three days later the patient's corpuscles were titrated at four different temperatures against two normal A sera as well as his own serum (Table II) . The strongest reactions and the highest titres were obtained at 40 C. Auto-agglutination did not take place. By June 26, 1951, the polyagglutinability had totally disappeared.
In view of the history of chronic urinary infection the patient's urine was cultured to determine whether there was a relationship between the infection and the abnormal agglutinability of the red blood cells.
Two different micro-organisms were isolated and cultivated in broth. Filtrates made from these cultures were added to suspensions of thrice-washed group 0 erythrocytes which were then kept at room temperature for about an hour. The were agglutinated by the AB Further Investigations.-A filtrate of a four-day-old culture of the patient's streptococcus in serum broth proved to be the nrost useful for our experiments. The strain was dried in vacuo with phosphorus pentoxide in order to prevent variation through continuous re-inoculation. Dr. Skadhauge, from the Serum Institute at Copenhagen, kindly investigated the properties of this strain. It showed a-haemolysis on 5% blood agar and did not grow on 40% bile-blood agar. It did not split arginine with the formation of NH3, nor sodium hippurate. It fermented lactose, sucrose, and trehalose, but not mannitol, salicin, aesculin, inulin, raffinose, glycerol, glycogen, or arabinose. According to Dr. Skadhauge the streptococcus belonged to a species, also isolated from urine, which was discovered by Gardborg and Borgen (1951 It was next shown that streptococcal-filtratetreated cells specifically adsorbed the T antibody from AB serum, with the result that this serum failed to react not only with fresh streptococcalfiltrate-treated cells, but also with cholera-filtratetreated cells. Adsorption with cholera-filtratetreated cells gave the same result. It was also shown that an eluate of T antibody adsorbed by streptococcus-treated cells agglutinated both types of cells and the same was true of an eluate derived from cholera-filtrate-treated cells (Table Y) . It is concluded, therefore, that both T agglutinogens are serologically identical.
Finally, it was found that Rh-positive (D+) erythrocytes treated with streptococcus filtrate were (Table VI) . The analogous action of cholera filtrate was discovered by Pickles (1946) . Chu and Coombs (1947) showed that Vibrio proteus, Cl. welchii, pneumococci, and some virus strains behaved in the same manner, and Hummel (1951) described this behaviour with a bacillus resembling Friedenreich's " M" bacillus, which he had isolated from old stored blood.
Discussion
The observations now reported support the hypothesis that polyagglutinability of erythrocytes in vivo and panagglutinability in vitro may be induced by the same causal factor. In nearly all the published reports of polyagglutinability, except for the second case of Gaffney and Sachs (1943) and the case of Henningsen (1949), a bacterial infection was demonstrated as being the possible cause. The possibility that the abnormality of the red cells and the accompanying infection are ielated seems especially likely in the cases with pyogenic sepsis (Basil-Jones, Sanger, and Walsh, 1946; Engleson and Grubb, 1949) and in the two pneumococcal infections (Levine and Katzin, 1938; Hollander, 1951 ), because Chu (1948 van Loghem, van der Hart, and Heier (1951) and Gasser and Hollander (1951) . In the case of van Loghem et al. (1951) it is possible that enzymes with activity similar to those derived from certain bacteria were released from neoplastic tissue (Rosenthal and Schwartz, 1951) . On the other hand, Gram-positive diplococci cultivated from the sputum could have been the cause of the abnormal agglutinability in this case.
Several authors showed that the erythrocytes of their patients behaved as did erythrocytes transformed in vitro (Gaffney and Sachs, 1943; Boorman, Loutit, and Steabben, 1946; van Loghem et al., 1951; Hollander, 1951) . Henningsen (1949) , however, found the agglutinin adsorbed by the cells of his blood No. 38 to be not quite identical with that adsorbed by actinomyces-treated cells.
It has been pointed out that the transient nature of polyagglutinability in vivo compared with the stability of the T antigen and the regularity with which cells may be transformed in vitro is against the hypothesis that the two phenomena are identical. However, the apparent discrepancy between these two characteristics may be explained by the fact that body-temperature is unfavourable for the action of the enzyme on red cells. It is possible also that the presence of an enzyme inhibitor in human serum may weaken or prevent the reaction. It is worth noting in this connexion that Stack and Morgan (1949) found that the serum of rabbits immunized with enzymes from Cl. welchii developed antienzyme properties. Finally, the transient character of polyagglutinability can be explained by the disappearance of the responsible enzyme with the elimination of the local infection. This was confirmed in our case.
It has often been stressed that in vivo the phenomenon is usually that of polyagglutinability, whilst in vitro the cells become panagglutinable. This is, however, not true of all the published cases (Table I) , and certainly not true of those described by Engleson and Grubb (1949), Hollander (1951) , and Gasser and Hollander (1951) , where auto-agglutination took place.
It has also been stressed that it is not possible to transmit the polyagglutinability to fresh normal blood, as can be done with blood artificially transformed with bacteria. These 
